Physics worksheet solutions — Series and parallel circuits

(Assume zero internal resistance for the batteries)

Q1 Determine (i) the current through the battery, (ii) the
voltage of the battery.

Series circuit:

(l) Ibuttery = 1 A

(ii) V,g =IR=2V,
Vo =4V,

| % =2+4=6V

1 ** " battery

20 1A || 4Q

Q2 Determine (i) the current through the battery, (ii) the
voltage of the battery.

Parallel circuit:

200 034 (i) 1,00 x40=0.3x20,
- 2l =0.15A
Ly =0.3+0.15=045A
[ (ii) V, Vyo =03%x20=6V

| | attery =

Q3 The two batteries are identical. Determine (i) the current
through each battery, (ii) the voltage of each battery.

Series circuit:

| |
6Q 1A .
| l (l) Ibuttery = 169 =1A
(ii) Voo =IR=6V
2 o Total=4x6=24V
24
I | 60 Vbuttery_7_12V

Q4 The two batteries are identical. Determine (i) the current
through each battery, (ii) the total power of the batteries.

The batteries are connected
in parallel. The resistors are
in series with the batteries.

— 3QIA

v (i) Dhagery :%xl =05A
(ii)

Virery =4%(1x3)=12V
Py =VI=12x1=12W

total

O¢
[¢)

3Q

Q5 Determine (i) the current through each resistor, (ii) the
potential difference across each resistor, (iii) the power

supplied by the battery.
The 12Q resistor is parallel to the

series of 682 resistors and the batterv.

Vv 9
ov | I —E—E—O]SA
° T 5 Ieq :1—98:0.5A
(ii)Vipo =9V, Veq =3V
6Q
(iii)

Ty =0.75+0.5=1.25
P=VI=9x125=11W

Q6 The seven resistors are 10 Q each. The voltage of the
battery is 12 V. Determine (i) the current through the battery,
(i) the potential difference between P and Q.

(l) Rmml =
Q — — 10+ ! 1 ~16.4
Lt
10 ! +10
10410410 110
vV o12
I I I, =t =—2 =073A
battery = R " 16.4
(ii) For the 10Q on the left
A V=IR=~0.73x10=73V

Vpo =12-73=47V

Q7 The I-V characteristics of two electronic components X and
Y are shown below. They are connected with a power supply.
Find the potential difference across each component when they
have the same resistance.

Same resistance, .: same
current and potential
difference.

V, =V, =6V

Q8 Refer to the two components in Q7.

(1) The voltage across X is 3.5 V when they are in series with a
battery. What is the voltage supplied by the battery?

(i1) The voltage across X is 8.0 V when they are parallel to a
battery. What is the current through the battery?

(i) Series connection, same current 50 mA, V, =50V
2V =3.5+5.0=85V

battery
(ii) Parallel connection, same voltage 8.0V, I, =66 mA,
I, =80mA, [ = 66+80 =150 mA

battery

Q9 Refer to the two components in Q7. (i) If they are
connected in series with a 3-V battery, what is the current
through the battery? (ii) If they are connected parallel to a
battery and the current through the battery is 100 mA, what is
the voltage of the battery?

(i) Estimated from the graph, when I, =1, =25 mA,
Vy=05,V, =25, V., =30V. 0 I, =25mA

(ii) Estimated from the graph, when V, =V, =45V, [, =55,
I, =45, 1 =100 mA. .. V, =45V

battery battery

Q10 Determine the potential difference between (i) A and C,
(i1) B and C.

1) Viga =Lx12=4V
A ne B 400 10+ 20
2 V=4V
1L i Vo =—20 w1024y
| (i) Vaog 20+40
.. B and C have the same
-

o C % potential, .: Vo =0V

© Copyright 2011 itute.com




